In this paper, the influence of sampling interval on reliability of damage detection and damage localization based on comparison of deflection influence lines and their derives (slope and curvature) for intact and damaged state is investigated. The numerical analysis is conducted on a simply supported beam with one damaged section for different sampling interval and different position of sampling points to damaged section.
INTRODUCTION
As it is known, non-destructive techniques for damage detection (existence, localization and estimation of damage) are frequently used in the past few decades. Both, methods established on changes in dynamic, as well as in static responses between two states of structure are developed. Also, some researchers combine these two methods. Static methods were used less than dynamic ones but main advantage of static methods over dynamics that there is no need for dynamic characteristic of structure (mass and damping). Hence, the static methods need less complicated calculation algorithms.
One of the static method is based on comparison of deflection influence lines or their derives (slope and curvature of deflection influence lines) for non-damaged and damaged structure. This method can be successfully used for damage localization [1] .
Generally, the influence line graph presents the variation of a function (such as deflection) at a specific point on a structure caused by a unit or any non-unit load load placed at any point along the structure. The position of discrete values of deflection influence line are determined by different load positions where each load position represent one sampling point.
It is difficult to expect a large number of sampling points during on-site testing therefore it is necessary to determine the influence of sampling interval to reliability of damage detection and damage localization.
DESCRIPTION OF DAMAGE DETECTION METHOD
In general, structural damage cause changes of the structural response in comparison to the response of non-damaged structure. Structural damage may be defined as any deviation of material or geometric property of the structure (i.e. deviation of structural stiffness).
Let us assume that there is two sets of data collected on structure in different time. By comparing this two sets of data it is possible to get information about changes in response of the structure. If this two data sets are similar, there is no changes in the structural stiffness.
If the structure is damaged, the deflection influence line of non-damaged structure
. Also, the slope and curvature of deflection influence lines for these two states will be different too. The slope of deflection influence line for non-damaged and damaged structure is presented by equations (1a and 1b), and the curvature of deflection influence line for non-damaged and damaged structure is presented by equations (2a and 2b)
Subtracting the deflection influence lines or their slope or curvature gives the information about damage:
(i) the maximum difference in the deflection influence lines
point at the location of the damage [2] [3] [4] [5] [6] ;
(ii) the location of the damage is represented by vertical jump in the difference in the slope of the deflection influence lines
(iii) the location of the damage is represented vertical peak in the difference in the curvature of the deflection influence lines
NUMERICAL ANALYSIS
The analysis has been carried out for simply supported beam. The span length of the beam is L=25 m. The cross section area of the beam is A=0.8567m2, the moment of inertia is I=0.14 m4 and Young's modulus is E=3. 
Figure 1. Position of the damaged section
The slope and the curvature of the displacement influence lines have been calculated using finite difference method according to equations (3a. 3b 4a and 4b): [mm]
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[ On Figures 2-4 , there are shown the differences in the deflection influence lines, the differences in the slope of the deflection influence lines and the differences in the curvature of the deflection influence lines for different sampling intervals d s . As it can be seen, the damage detection is successful regardless of sampling interval. The differences in the deflection influence lines in all analysed cases point at the position of 7,5 m as potential point of damage (Figure 2) . A potential damage section can be estimated by using the difference in the slope/curvature of the deflection influence lines; in cases where simulated damaged section is narrower than the sampling interval (Figures 3 and 4) the detected damaged section is wider than it is simulated.
CONCLUSION
In the paper, the influence of sampling interval on deflection influence line based damage detection method in beams is investigated. Conducted numerical analysis shows applicability of this method even when small number of sampling point is used.
On-site testing can be carried out using relatively small number of sampling point to detect and roughly locate the damage. Afterwards, the potential damaged location can be tested again with smaller sampling interval or by using other non-destructive technique (such as ultrasound) to determine the damage location more accurately.
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